Levels and 75Se-labeling of specific proteins as a consequence of dietary selenium concentration in mice and rats.
Selenium-labeled proteins (SLP) distinct from glutathione peroxidase (GSH-PX) recently have been purified and partially characterized. Antisera to two SLP, a 56-kDa and a 14-kDa protein, were generated in rabbits and used to examine expression of these proteins as a consequence of dietary selenium concentration (0.02, 0.2, 2.0 ppm) in mice and rats. Additionally, the kinetics of 75Se labeling in plasma, liver, kidney, and mammary gland were examined over a 40-hr time period as a function of dietary selenium concentration. A plasma 57-kDa protein was labeled by 30 min after 75Se injection and reached maximum labeling by 4 hr. The cellular 56-kDa and 14-kDa proteins, as well as GSH-Px, labeled progressively over 40 hr starting between 1 and 4 hr after injection. In general, the 56-kDa and GSH-Px followed similar labeling patterns, whereas the 14-kDa protein was labeled less and was not labeled in discernible quantities until 40 hr. The extent of labeling of all proteins was inversely proportional to the dietary selenium concentration and was probably a reflection of different endogenous selenium body pools. The most important observation was generated by the immunoblot data. The amount of 56-kDa and 14-kDa proteins as detected and measured on immunoblots was not a function of dietary selenium concentration. This result suggests that the synthesis and maintenance of the 56-kDa and 14-kDa proteins are not selenium dependent, a characteristic which distinguishes the two proteins from GSH-Px. The single exception to the above results was the 40% decrease of liver 14-kDa protein concentration in carcinogen-treated rats fed 2.0 ppm of selenium. An organic selenium compound, selenobetaine, did not lead to a decrease under similar conditions. In 15 rat mammary tumors induced by 7,12-dimethylbenzanthracene and analyzed on immunoblots, the SLP-56 was undetected in 5 cases and appeared as two bands (56,000 Da, 50,000 Da) in 10 cases. This latter result raises the possibility that the expression of SLP-56 may be altered in mammary tumors as compared with normal mammary gland.